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Periodicity Unit Practice Test

When ignited, a uranium compound burns with a green flame. The wavelength of the light
given off by this flame is longer than that of

a) red light. b) infrared light. c) radio waves.
Cd) » ultraviolet light. e) none of these

Which one of the following types of radiation has the shortest wavelength, the greatest energy,
and the highest frequency?

a)‘z ultraviolet radiation b) infrared radiation c) visible red light
“d) visible blue light e) radio waves

Which of the following frequencies corresponds to light with the longest wavelength?

a) 3.00x 101351 (bY 412x105 5 c) 8.50x 102 g-!
d) 9.12x 101251 e) 3.20x10%s°!

In an investigation of the electronic absorption spectrum of a particular element, it is found
that a photon having A = 500 nm provides just enough energy to promote an electron from the
second quantum level to the third. From this information, we can deduce

a) the energy of the n =2 level.

b) the energy of the n = 3 level.
c) the sum of the energies of n =2 and n = 3.
g;d) the difference in energies between n =2 and n = 3.
) all of these

When a hydrogen electron makes a transition from n = 3 to n = 1, which of the following
statements is true?

_ L7 A photon is emitted.

M7 A photon is absorbed.

dIE The electron loses energy.

B¢ The electron gains energy.

V. The electron cannot make this transition.

a) L1V (¥y/Lm ¢) 11,11

d) IL TV e) V

What is the wavelength of a photon of red light (in nm) whose frequency is
4.60 x 10™ Hz?
a)\ 652 nm b) 153 x 10° nm c) 153 nm

/

d) 460. Nm e) none of these
( o A r/ﬂ } {
‘J/‘{ - ( 5 "} x/{ M
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7. When an electron in a 2p orbital of a lithium atom makes a transition to the 2s orbital, a
photon of wavelength 670.8 nm is emitted. The energy difference between these 2p and 2s

orbitals is y
i 2= L (670,94 % /0 ?)
Ca_l 2.961 x 10—1OJ ‘;?"fﬁzfg ¥ /t, = ‘_{_ﬂ ( L’" )% »
> g TP I, AT
) 3.380x 1018 ] L= 447%x/0 " Hz

d) 2961 % 10-Y] 24 44
e) none of these O W | /5 (é/ ¢47 %0 )

-/
E?’: j( "/(’/ J

8. What is the wavelength of light that is emitted when an exc1ted electron in the hydrogen atom

falls from n=5 to n=27 B 20
a) 512x107m Eg= - 2178 x/0 ( s2)= =%.712 /0]

b)) 434x107 m — B R AR : i
Cé; 6.50 x 107 m fog = =Hd 4D x/6" (//?’} =+ 5. L{%y/l m_;)f_w
d) 5.82x107m {/ § 7Y X/C) ~fG J

e) none of these
~19 X ,gg ~ - ) 4 . o 19 v
4579 x5 = LL26x0° 4 /0= .903 <10
L Gnz w s N e
£= 0903 %701, A= 935507 'm

9. The energy of the light emitted when a hydrogen electron goes from i1 =2 to n = 1 is what
fraction of its ground-state ionization energy?
o
a) 3/4 b) 1/2 (<) 1/4
d) 1/8 e) 1/9 '

10.  Consider an atom traveling at 1% of the speed of light. The deBroglie wavelength is found to
be 3.31 x 1071 m. Which element is this?

-3¢
@f’ - g5 6620 20
a ? o 1 8 C‘, el e
o F .31 M [ )I/L7)
d) Be
e) P jV\ = L 7 #/L K’}jh (£ I\/C’ 41.,\1,;//{;{@;

[ o %fm T [ ree | 7//457
= 4,02 A fz,’/

e |
11.  Which of the following is an incorrect designation for an atomic sublevel?
a) s b) 3d @ 1p
d) 4f e) 6s )
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12. The electron configuration for the barium atom is:
a) 1s?2s22pb3523p63d104s2
(\PS\ [Xe] 6s2
c) 1s?2522p63s23p0asl
d) 1s22s22p3s23p0as?
e} none of these

13.  All halogens have the following number of valence electrons:

a) 2 b) 3 c} 5 @7 e) none of these
14. How many electrons can be contained in all of the orbitals within the 4" energy level?
% 5.8 mamaAt
a) 2 b) 8§ ) 10 d) 18 ()32 24" = 2(¥)= 32

15. 1s%25%2p©3s23p®4s23d? is the correct electron configuration for which of the following atoms?

a) Ca @Tl c) Ge d) Zr e) none of these

16. Write the complete electron configuration for Ag.

o Z G

;. - it B y I'4 - - { B Y e e ¢
[$°2s°2p° 3s 30" 4s°3d Yp 55 4d
(

i o
- ; J IO
or 5¢ 4
17. The electron configuration of Crtis
; = - /cﬁ“‘z{ p‘bi’f' v
a) [Ar]4s23d! b) [Ar]ds!3d? @ [Ar]ads — (¢
d) [Ar]4s23d4 e) none of these ’ e first

18. Write the complete electron configuration for the ion, 52~

2 =2 L

i 2 oA T ol o
/st 25 2Ap" 35 3p

19. An element has the electron configuration [Kr]4d!'5s25p2. The element is a(n)

a)  nonmetal. b) transition element. u:/)jﬁ other metal.
d) lanthanide. e) actinide.

20. In which of these groups do all the elements have the same number of valence electrons?
a)y P.S.Cl
b) Ag, Cd, Ar
c) Na, Ca, Ba
d) P, As, Se
e)—\/ none

21. How many d orbitals have n = 3?

a) 2 @Y';S Q) 10 d) 7 e) 18
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22. It n =2, how many orbitals are possible?

a) 3 @4 o) 2 | @(8 e) 6

95: >
23. Tihas electrons in its d orbitals. /
a) 1 @} 2 c) 3 d) 4 e) none of these
24. Which of the following atoms or ions has 3 unpaired electrons?
@ N b) O- has c) Al- hes d) S e) Zn%* ‘
i hes rexv has Z2e70
25. Of the following elements, which needs three electrons to complete its valence shell?
a) Ba b) Ca c) Si @r e) Cl

26-27.  Given the following elements
a. write the electron configuration (you may use the noble gas notation)
b. draw the orbital model for the last period of the element
c. state the number of unpaired electrons in its ground state:

%6. Fe el (Tt [T 7] ] ' | N
[/4—;7 [;;; {*;{}TL]‘L 1 vt Pm redes

27. Sulfur E’ﬂ !Ti/f m ) ~.
ot i‘)ﬁ L] J’ -'b:\exl‘jc;,': e (ﬂ/ &S

28. Order the elements S, Cl, and F in terms of increasing atomic radii.

a) S CLF
b) CLFES
@ E 5
d) F,CLS
e) S, F Cl

29. Order the elements Ga, As, and N in terms of increasing first ionization energy.

b) As, N, Ga
¢) N, Ga, As
d) N, As, Ga
e) Ga, N, As

30. Choose the element below with the highest ionization energy.
a) Na b) Mg c) Al d) P @ S

. . . . . . N
31. Ionization energy increases with an increasing number of electrons. ( True /A False)

g A,:.T ws ’\-("ir“\ -; f s -fCri- ..{5~ A ALYV g,y\{,{*?- 'i /gr’b-‘d/ A
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32. Which statements about hydrogen are true?

.» H has a lower ionization energy than He.
,H"” H- is smaller than H. ; YRR p )
@ H™ is smaller than H. — # o H feses an e ! ol o “ et 5 a f“’w Ve
J¥7 His an alkali metal. _ _
(V. H does not have a second ionization energy.— i:-v'\fy hes (€

a) LV b) II, IV @1 11, V
d) ILIV,V e) LILIV,V

33. Element X has the following ionization energies with the same unknown unit: A e

1t 245 2nd: 498 3. 756 4"; 4290 l j )’

p /l sT

Which of the following elements is a possible candidate for element X?
a. Na b. Sr c. Ba O Ga e. Pb
_ has 3 valnee o3
34. In general the ionization energy increases from @E&E_‘_to rlgh‘t / right to left )ina period of
the periodic table. Why?

Mere  ove fns i Jhe pucleos have o st il
e g ‘ .
poll on electroms | 50 [ Fakes mere enesy

/ |
.%%? ey o Ve LA f’/&T”%%T:K\

Consider the graph below to answer the next question:
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35. Explain why the ionization energy suddenly drops in the case of potassium.
}%x 'fea £5, v~ hags 571 ke ‘J A e~ everg 7 fevel ) S0
‘ ‘ i A i
/’ S Mt h / sk g« oot v St Fhan e 4 irea / e\ e

(2 /t’ C %"L w 'S l( G Af Oing 7/’71« vl fevs J 71 r’TS

€4s 7 7L" T ot
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R 36. Write the reaction for

a. The first ionization of strontium

b. The third ionization of boron

- 3 5
&1 “}'1’

> ) .
5 = 5 t e

37. Which statements are true about electron affinity?

¢ L7 Electron affinity generally increases moving to the right on the periodic table. 7
M Electron affinity generally increases moving down the periodic table. i~
C[gl Electron affinity is expressed as the energy released when an electron is gained. 7
V. Electron affinity always has a negative enthalpy change.
A~ Electron affinity is the exact opposite of ionization energy.

a) LV b) II, IV o) LILV
d) ILIV,V e) LILIV,V ;35;E

38. Elements #27-30 have the following electron affinities (in kJ/mol):
Co (-64) Ni (-112) Cu (-119) Zn (>0)
Why does the electron affinity increase, and then suddenly drop in the case of zinc?
7n has a foll d-sobleel . Geming  an

> sublove /

[ rler c ";"‘1“;*‘- . oL i(l VI-€ Gein 5] '7[f'~f’ ";w\) & e’ v
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